Lab Work 7. Working with NumPy
The tasks in this block use the array created by the code below:
first_line = [x*y for x in range(2, 100, 6) for y in range (7, 1, -2)]
second_line = [x ** 0.5 for x in range(1000, 1101, 2)]
third_line = [x**2 for x in range(51)]

big_secret = np.array([first_line, second_line, third_line, second_line, first_line])

Assignment 1.
What is the sum of the elements of the last column of the array?
Assignment 2.
Select the first 5 elements from each row of `big_secret`. What is the sum of the main diagonal of the resulting matrix?
Assignment 3.
Select the last 5 elements from each row of `big_secret`. What is the product of the elements of the main diagonal of the resulting matrix?
Assignment 4.
Replace all elements whose both indices are odd with 1, and all elements whose both indices are even with -1.
Then select the first 5 elements from each row of the updated `big_secret`. What is the sum of the main diagonal of the resulting matrix?
Assignment 5.
Select the last 5 elements from each row of the updated `big_secret`. What is the product of the elements of the main diagonal of the resulting matrix?
Assignment 6.
For the next tasks use the array created by the code:
first = [x**(1/2) for x in range(100)]
second = [x**(1/3) for x in range(100, 200)]
third = [x/y for x in range(200,300,2) for y in [3,5]]
great_secret = np.array([first, second, third]).T
How many columns does the array `great_secret` contain?
Assignment 7.
What is the sum of cosines of the elements of the first row of `great_secret`?
Assignment 8.
What is the sum of elements in `great_secret` that are greater than 50?
Assignment 9.
Flatten the array `great_secret` into one dimension. What is the value of the element with index 150 in the flattened array?
Assignment 10.
Sort the values in each column of `great_secret` in ascending order. What is the sum of the elements of the last row of the sorted array?
Assignment 11.
Create an array containing the following students data and store it in a variable named `students`:
 |  |  | Average grade

	ID (class number)
	Height (cm)
	Weight (kg)
	Average grade

	1
	135
	34
	4

	2
	160
	43
	5

	3
	163
	40
	4.3

	4
	147
	44
	5

	5
	138
	41
	4.7

	6
	149
	54
	3.9

	7
	136
	39
	4.2

	8
	154
	48
	4.9

	9
	137
	35
	3.7

	10
	165
	60
	4.6



What is the median value of the students' weights?
Assignment 12.
By how much is the arithmetic mean of the students' weights greater than the median value for the same indicator?
Assignment 13.
Which pair of features in the `students` array shows the minimum correlation among the offered options?
Assignment 14.
Using the student dataset, find the standard deviation of their average grades.
Assignment 15.
Compute the variance of the students' weights. This can be obtained in two ways: mathematically using the definition of variance and using the appropriate NumPy function.
Assignment 16.
Given the array:
my_array = np.array([[1,2,3,4,5],
                     [6,7,8,9,10],
                     [11,12,13,14,15],
                     [16,17,18,19,20],
                     [21,22,23,24,25]])
Write code to extract the central 3x3 fragment containing the numbers: 7,8,9,12,13,14,17,18,19.
Assignment 17.
Create an array `my_sin` containing the sine of the elements of `my_array`. What is the sum of elements of `my_sin`?
Assignment 18.
Replace the elements in the central 3x3 fragment of `my_sin` with ones. What is the sum of the modified array?
Assignment 19.
Reshape the first four columns of `my_sin` into an array of shape (10, 2). What is the sum of the first column of the resulting array? Use the `my_sin` array obtained in the previous task.
Assignment 20.
Create an array `bigdata` containing squares of all odd numbers in the range from 100 to 1000. What is the median of `bigdata`?
Assignment 21.
What is the standard deviation of the array `bigdata`?

